












に相互作用する協調動作」をジョイント・アクション（Sebanz et al., 2006）と呼び，個人間動作の相互作用が
研究されている（Bosga and Meulenbroek,2007；Newman−Norlund et al.,2008）。




























Figure 1 Experimental procedure. To examine the effects of practice under the joint condition on performance in
the individual condition, participants performed a pre−test（individual condition）, practice blocks（joint condition）,
and a post−test（individual condition）（IJI task）. To examine the effects of practice under the individual condition
on performance in the joint condition, the participants performed a pre−test（joint condition）, practice blocks（indi-
vidual condition）, and a post−test（joint condition）（JIJ task）. Whereas the individual condition was performed by
one participant, the joint condition was performed by two participants. Each peak force comes from a single trial,
and each block thus consists of 50 peak forces. In both tasks, the pre−test and post−test consisted of fifty trials
































Figure 2 Experimental setup and dependent variable. A : the individual condition is performed by one partici-
pant using half the setup shown in the drawing, and the joint condition is performed by two participants using the
setup shown in the drawing. B : definition and measurement of the dependent variable. MVC : maximum volun-
tary contraction.
Figure 3 Example data showing the individual（top）and joint（bottom）conditions. In the top panel, the grey solid
line represents the force produced by participant A, and the grey dashed line represents the force produced by par-
ticipant B. While each participant solely produces the force in the individual condition, the target force and the
force produced by the participant are presented on a monitor. In the bottom panel, the black line represents the
total force, i.e., the sum of the forces produced by both participants. The grey solid or dashed line represents the
force produced by participant A or B. While both the participants simultaneously produce forces in the joint con-
dition, this condition displays the target force for the pair and the sum of the forces produced by each participant











一試行に一つの peak forceが含まれ，各ブロックは50 peak forceよりなる。プリテスト，練習ブロック，ポ
ストテストの力発揮の正確性を検討するために，絶対誤差が50 peak forceから計算された。力発揮の変動性を











































Figure 4 Absolute errors（AEs）and standard deviations（SDs）of peak force, and the correlation coefficients be-
tween forces produced by two participants in both the IJI and JIJ tasks. A : AEs of peak force in both tasks. B :
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集団スポーツの練習と個人スポーツの練習との両方向性転移について
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Bidirectional transfer between joint and individual actions
in a task of discrete force production
INUI Nobuyuki
（Keywords : joint action, solo action, learning transfer, complementary force production）
The present study examined bidirectional learning transfer between joint and individual actions involv-
ing discrete isometric force production with the right index finger. To examine the effects of practice of
joint action on performance of the individual action, participants performed a pre−test（individual condi-
tion）, practice blocks（joint condition）, and a post−test（individual condition）（IJI task）. To examine the ef-
fects of practice of the individual action on performance during the joint action, the participants performed
a pre−test（joint condition）, practice blocks（individual condition）, and a post−test（joint condition）（JIJ
task）. Whereas one participant made pressing movements with a target peak force of 10％ maximum vol-
untary contraction（MVC）in the individual condition, two participants produced the target force of the
sum of 10％ MVC produced by each of them in the joint condition. In both the IJI and JIJ tasks, abso-
lute errors and standard deviations of peak force were smaller post−test than pre−test, indicating bidirec-
tional transfer between individual and joint conditions for force accuracy and variability. Although the
negative correlation between forces produced by two participants（complementary force production）became
stronger with practice blocks in the IJI task, there was no difference between the pre− and post−tests for
the negative correlation in the JIJ task. In the JIJ task, the decrease in force error and variability during
the individual action did not facilitate complementary force production during the joint action. This indi-
cates that practice performed by two people is essential for complementary force production in joint action.
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